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The Electron Physics Group at NIST has an ongoing
progam studying spin effects in low energy elastic and in-
elastic electron scattering from sodium. Spin-polarized
collision partners are used to perform scattering experi-
ments in which the different contributions of the singlet
and triplet channels are measured as a function of in-
cident energy and scattering angle. The spin-polarized
incident electron beam is produced in a GaAs polarized
electron source, and the spin-polarized sodium atoms are
generated by optically pumping with circularly polarized
laser light tuned to the 35,73 — 3Pass transition. For
elastic measurements, the atoms are optically pumped
upstream in the atom beam so they all decay to the spin-
polarized ground state before colliding with the electrons,
For inelastic measurements, the optical pumping occurs
in the collision region, so the electrons have the op-
portunity to superelastically scatter from spin-polarized
excited-state (3P) atoms. The superelastic scattering
amplitudes are directly related to those of the equivalent
time-reversed inelastic experiment, Besides being spin-
polarized, the excited 3P atoms are also oriented by the
optical pumping process, so measurements can be made
of the spin-dependent angular momentum transfers L3
and L7 in addition to the spin asymmetry.

In the past, superelastic measurements have been car-
ried out at incident energies of 52.3, 17.9 and 2eV,!
which are equivalent to inelastic energies of 54.4, 20 and
4,1eV. Elastic scattering has been measured at 54.4 and
20eV.2: 3 We present here a new series of measurements
with the aim of providing as complete a picture as pos-
sible of electron-sodium scattering. Superelastic scat-
tering at 7.9eV, and elastic at 10, 4.1, 1.6 and 1.0eV
have been measured. Thus we have obtained elastic and
corresponding inelastic data at three energies above the
sodium ionization limit (5.14eV), and one energy be-
tween the 3P excitation threshold (2.1eV) and the ioniza-
tion limit. Additionally, we have elastic scattering data
at two energies below the 3P excitation threshold.

As an example, Figure 1 shows the exchange asym-
metry Aexch = (o)1 ~ oin/(ayr + op1) at 10eV total
energy for superelastic (3P-3S) and elastic (35-35) chan-
nels. The solid lines indicate the close-coupling calcula-
tions of Mitroy et al.4 Good agreement is seen for elastic
scattering, while large differences are apparent in the su-
perelastic channel. Similar discrepancies exist at 17.9eV,
while calculations at lower energies® show better agree-
ment.
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Figure 1: The exchange asymmetry at a total energy of
10eV for the superelastic (3P-3S) and elastic (35-3S)
channels: o, present results; —, Mitroy et al.4
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